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(57) ABSTRACT

Animage forming apparatus includes image forming sections
each including a developing section having a developer bear-
ing member and a developer supply unit and a transfer unit
that transfers an image developed on a photoconductor by the
developing unit onto a transfer body, a controller that controls
adriving time of the developer bearing member so that devel-
oper is born on the developer bearing member during a period
when image formation is not performed and the developer
attached to the transfer body by the image forming sections
does not overlap, a detector that detects the attached devel-
oper by each image forming section, and a specification unit
that specifies the image forming section which attaches the
developer to the transfer body, on the basis of a time from
when the controller starts driving the developer bearing mem-
ber to when the detector detects the developer attached to the
transfer body.

4 Claims, 5 Drawing Sheets
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1
IMAGE FORMING APPARATUS HAVING
UNIT SPECIFYING WHICH IMAGE
FORMING SECTION ATTACHES
DEVELOPER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims priority under 35
USC 119 from Japanese Patent Application No. 2015-047227
filed Mar. 10, 2015.

BACKGROUND
Technical Field

The present invention relates to an image forming appara-
tus.

SUMMARY

According to an aspect of the invention, there is provided
an image forming apparatus including: plural image forming
sections arranged in a transport direction of a transfer body
transported at a predetermined speed and each including a
developing section having a developer bearing member that
develops an electrostatic latent image formed on a photocon-
ductor and a developer supply unit that supplies developer to
the developer bearing member, and a transfer unit that trans-
fers the image on the photoconductor developed by the devel-
oping section onto the transfer body; a controller that controls
a driving time of the developer bearing member included in
each of the plural image forming sections so that the devel-
oper is born on the developer bearing member included in
each of the plural image forming sections without forming the
electrostatic latent image on the photoconductor during a
period in which image formation is not performed in each of
the plural image forming sections and so that the developer
attached to the transfer body by the plural image forming
sections does not overlap; a detector that detects the developer
attached to the transfer body by each of the plural image
forming sections; and a specification unit that specifies the
image forming section which attaches the developer to the
transfer body, from the plural image forming sections, on the
basis of a time from when the controller starts driving the
developer bearing member to when the detector detects the
developer attached to the transfer body.

BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary embodiment of the present invention will be
described in detail based on the following figures, wherein:

FIG. 1 is a schematic structural view illustrating an
example of a principal structural section in an image forming
apparatus;

FIG. 2 illustrates an example of a principal configuration of
an electric system in the image forming apparatus;

FIG. 3 is a flowchart showing an example of a flow of a
program that specifies an image forming section where fog-
ging occurs;

FIG. 4 is a graph showing the correspondence between the
output of a toner detection sensor and the fogging amount;
and

FIG. 5 is a timing chart showing an operation timing of the
principal structural section when the program for specitying
the image forming section where fogging occurs is executed.
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2
DETAILED DESCRIPTION

An exemplary embodiment of the present invention will be
described below. Constituent elements and processes that
provide the same operations or the same functions are
denoted by the same reference numerals through all draw-
ings, and redundant descriptions thereof are sometimes omit-
ted appropriately. Further, yellow, magenta, cyan, and black
are represented by 'Y, M, C, and K, respectively. When there is
a need to discriminate among the members on the basis of
colors, the members are discriminated by adding color signs
(Y, M, C, and K) corresponding to the colors to the ends of the
reference numerals of the members. When the members are
shown without being discriminated on the basis of the colors,
the color signs to be added to the ends of the reference numer-
als are omitted.

FIG. 1 is a schematic side view illustrating the principal
configuration of an image forming apparatus 10 using an
electrophotographic system according to an exemplary
embodiment. The image forming apparatus 10 is equipped
with an image forming function that receives various data
through an unillustrated communication line and performs a
color image forming process on the basis of the received data.

The image forming apparatus 10 includes four photocon-
ductors 1Y, 1M, 1C, and 1K (photoconductors 1) and chargers
2Y, 2M, 2C, and 2K (chargers 2) corresponding to colors ofY,
M, C, and K. The photoconductors 1Y, 1M, 1C, and 1K rotate
in directions of arrows A6, A8, A10, and A12 in FIG. 1,
respectively. The chargers 2Y, 2M, 2C, and 2K charge sur-
faces of the photoconductors 1Y, 1M, 1C, and 1K, respec-
tively, by applying a charging bias thereto. As the photocon-
ductors 1Y, 1M, 1C, and 1K, photoconductors regarded as
having the same diameter are used.

The image forming apparatus 10 further includes laser
output units 3Y, 3M, 3C, and 3K and developing rollers 34Y,
34M, 34C, and 34K (developing rollers 34) serving as devel-
oper bearing members. The laser output units 3Y, 3M, 3C, and
3K expose the charged surfaces of the photoconductors 1 to
light modulated on the basis of image information of the
colors to form electrostatic latent images on the photocon-
ductors 1. The developing rollers 34Y, 34M, 34C, and 34K
bear charged developers (toners) corresponding to the colors
on their surfaces by a developing bias applied from an unil-
lustrated developing power supply, and rotate in directions of
arrows A7, A9, A11, and A13, respectively, so as to attach the
corresponding color toners to the photoconductors 1 and to
thereby develop the electrostatic latent images on the photo-
conductors 1 with the corresponding color toners to form
toner images on the photoconductors 1. As the developing
rollers 34Y, 34M, 34C, and 34K, developing rollers regarded
as having the same diameter are used.

The image forming apparatus 10 further includes develop-
ing units 4Y, 4M, 4C, and 4K (developing units 4) and toner
supply units 7Y, 7M, 7C, and 7K (toner supply units 7). The
developing units 4Y, 4M, 4C, and 4K attach the correspond-
ing color toners onto the surfaces of the developing rollers 34
so that the toners are born thereon. The toner supply units 7Y,
7M, 7C, and 7K supply the corresponding color toners to the
developing units 4.

The developing rollers 34, the developing units 4, and the
toner supply units 7 are sometimes generically referred to as
developing sections 16.

The image forming apparatus 10 further includes first
transfer units 5Y, SM, 5C and 5K. The first transfer units 5Y,
5M, 5C, and 5K rotate in directions of arrows A2, A3, A4, and
A5, respectively, to assist in transportation of an intermediate
transfer belt 6 serving as an endless belt and to transfer color



US 9,423,747 B1

3

toner images on the photoconductors 1 onto the intermediate
transfer belt 6. The image forming apparatus 10 further
includes transport rollers 12A and 12B that are connected to
an unillustrated transport motor and that transport the laid
intermediate transfer belt 6 at a predetermined transport
speed. When the intermediate transfer belt 6 is transported in
a direction of arrow A1, that is, in a direction from the trans-
portroller 12A to the transport roller 12B, it is turned back by
the transport roller 12B, and is next transported in a direction
from the transport roller 12B to the transport roller 12A.
Then, the intermediate transfer belt 6 is turned back by the
transport roller 12A again. In this way, turn-back transporta-
tion of the intermediate transfer belt 6 is performed.

The image forming apparatus 10 further includes a belt
cleaner 8. The belt cleaner 8 cleans off residual toner from a
surface of the intermediate transfer belt 6 after a toner image
on the intermediate transfer belt 6 is transferred onto unillus-
trated recording paper that passes through, for example, a gap
formed by the transport roller 12A and a second transfer unit
15.

A toner detection sensor 14 is disposed at a position
opposed to an image transfer surface of the intermediate
transfer belt 6. The toner detection sensor 14 detects toner on
the intermediate transfer belt 6, converts the detected toner
amount into a physical amount such as a voltage value, and
outputs the physical amount to a controller 40 to be described
later. From the viewpoint of cost, the toner detection sensor
14 does not have a function of discriminating among colors.
Since the toner detection sensor 14 detects the amount of
toner transferred on the intermediate transfer belt 6 by the first
transfer units 5, it is preferably disposed on a transport path of
the intermediate transfer belt 6 from a position where toner
images are transferred on the intermediate transfer belt 6 to a
position where the toner images on the intermediate transfer
belt 6 are transferred on unillustrated recording paper. As the
toner detection sensor 14, sensors using known methods,
such as an optical sensor or a magnetic sensor, are used.

Inthis way, the image forming apparatus 10 includes image
forming sections 9 arranged in the transport direction of the
intermediate transfer belt 6 in correspondence to the Y, M, C,
and K colors to form images corresponding to the colors on
the intermediate transfer belt 6. The image forming sections 9
respectively include the photoconductors 1, the chargers 2,
the laser output units 3, the first transfer units 5, and the
developing sections 16. While the image forming sections 9
are arranged in the order of an image forming section 9Y, an
image forming section 9M, an image forming section 9C, and
an image forming section 9K from the upstream side to the
downstream side in the transport direction of the intermediate
transfer belt 6 in the exemplary embodiment illustrated in
FIG. 1, the arrangement order of the image forming sections
9 corresponding to the colors is not limited. Further, the
image forming sections 9 are arranged so that the distance
between the transfer positions of toner images in the adjacent
image forming sections 9 (adjacent transfer distance), that is,
the distance between the positions where the photoconduc-
tors 1 included in the adjacent image forming sections 9 are
pressed against the intermediate transfer belt 6 by the first
transfer units 5 becomes a predetermined distance. In the
following description, for example, the adjacent transfer dis-
tance between the adjacent image forming sections 9 is set at
L_eng.

The photoconductors 1 corresponding to the Y, M, C,and K
colors are rotated by an unillustrated common photoconduc-
tor driving motor. The developing rollers 34Y, 34M, and 34C
corresponding to the Y, M, and C colors are rotated by an
unillustrated common developing-roller driving motor. The
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developing roller 34K is rotated by a developing-roller driv-
ing motor different from the common developing-roller driv-
ing motor for driving the developing rollers 34Y, 34M, and
34C.

The chargers 2 corresponding to the Y, M, C, and K colors
are connected to an unillustrated common charging power
supply, and a charging bias is applied thereto. The developing
rollers 34Y, 34M, and 34C corresponding to the Y, M, and C
colors are connected to an unillustrated common developing
power supply, and a developing bias is applied thereto. The
developing roller 34K is connected to a developing power
supply different from the common developing power supply
connected to the developing rollers 34Y, 34M, and 34C, and
a developing bias is applied thereto.

The photoconductor driving motor and the charging power
supply are common to the image forming sections 9 corre-
sponding to the Y, M, C, and K colors and the developing-
roller driving motor and the developing power supply are
common to the image forming sections 9Y, 9M, and 9C
corresponding to the Y, M, and C colors in order to reduce the
number of components and the total cost of the image forming
apparatus 10.

The reason why the developing-roller driving motors and
the developing power supplies are not common to all of the
image forming sections 9 corresponding to theY, M, C, and K
colors, but are divided into the developing-roller driving
motor and the developing power supply for the Y, M, and C
colors and the developing-roller driving motor and the devel-
oping power supply for the K color is that, when a black-and-
white image is formed, it is only necessary to develop a latent
image on the photoconductor 1K and it is unnecessary to
perform the developing process in the image forming sections
9Y, 9M, and 9C.

The image forming apparatus 10 further includes a con-
troller 40 that controls controlled members included in the
image forming apparatus 10, for example, the image forming
sections 9, the toner detection sensor 14, the unillustrated
transport motor, the photoconductor driving motor, the devel-
oping-roller driving motors, the charging power supply, and
the developing power supplies.

Next, an image forming operation of the image forming
apparatus 10 illustrated in FIG. 1 will be described.

First, for example, original image information about an
image to be formed is output from an unillustrated terminal
apparatus, such as a personal computer, to the image forming
apparatus 10 through an unillustrated communication line.

When the original image information is input to the image
forming apparatus 10, the image forming apparatus 10 drives
the photoconductors 1, and applies a charging bias to the
chargers 2 to negatively charge the surfaces of the photocon-
ductors 1.

On the other hand, the original image information is input
to the controller 40 in the image forming apparatus 10. The
controller 40 resolves the original image information into
image data of the Y, M, C, and K colors, and then outputs
modulation signals based on the image data of the colors to
the laser output units 3 corresponding to the colors. The laser
output units 3 that receive the modulation signals output laser
beams 11 modulated according to the input modulation sig-
nals.

The modulated laser beams 11 are radiated onto the sur-
faces of the photoconductors 1. While the surfaces of the
photoconductors 1 are negatively charged by the chargers 2,
when they are irradiated with the laser beams 11, charges in
portions irradiated with the laser beams 11 dissipate, and
electrostatic latent images corresponding to the image data of
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the Y, M, C, and K colors included in the original image
information are formed on the photoconductors 1.

On the other hand, the toner in the developing units 4 is
attached to the surfaces of the developing rollers 34 by rotat-
ing the developing rollers 34. At this time, since a negative
developing bias is applied to the developing rollers 34, nega-
tively charged toner is attached to the surfaces of the devel-
oping rollers 34.

When the negative developing bias is applied to the devel-
oping rollers 34, the toner attached from the developing units
4 to the surfaces of the developing rollers 34 is negatively
charged. Then, the developing rollers 34 start rotation.

When the electrostatic latent images formed on the photo-
conductors 1 are transported to positions opposed to the
developing rollers 34, the negatively charged toner attached
to the surfaces of the developing rollers 34 is electrically
attracted to the electrostatic latent images formed on the
photoconductors 1 to develop the electrostatic latent images,
whereby toner images corresponding to the image data of the
colors in the original image information are formed on the
photoconductors 1.

Further, the transport rollers 12A and 12B are rotated by
the unillustrated transport motor, and the intermediate trans-
fer belt 6 is transported to gaps formed by the first transfer
units 5 and the photoconductors 1, so that the intermediate
transfer belt 6 is pressed against the photoconductors 1. At
this time, a first transfer bias is applied by the first transfer
units 5, and the toner images corresponding to the image data
of the colors formed on the photoconductors 1 are thereby
transferred onto the intermediate transfer belt 6. Therefore,
the color toner images are superimposed and a toner image
corresponding to the original image information is trans-
ferred on the intermediate transfer belt 6 by controlling the
transfer timing so that the transfer start positions of the color
toner images on the intermediate transtfer belt 6 coincide with
one another.

When the toner image transferred on the intermediate
transfer belt 6 is transported to a gap formed by the transport
roller 12A and the second transfer unit 15, the intermediate
transfer belt 6 is pressed against unillustrated recording paper
transported to the gap through another path. At this time, a
second transfer bias is applied by the second transfer unit 15,
and the toner image transferred on the intermediate transfer
belt 6 is thereby transferred onto the unillustrated recording
paper.

After the toner image is transferred on the unillustrated
recording paper, substances attached to the surface of the
intermediate transfer belt 6, such as residual toner, are
removed by the belt cleaner 8. Further, after the toner images
are transferred on the intermediate transfer belt 6, substances
attached to the surfaces of the photoconductors 1, such as
residual toner, are removed by an unillustrated cleaning
device.

Through the above procedure, the image corresponding to
the original image information is formed on the unillustrated
recording paper, and a series of image forming operations are
completed.

With execution of these image forming operations, soil
with toner different from the toner image corresponding to the
original image information, that is, so-called “fogging”
sometimes occurs on the intermediate transfer belt 6. While
there are plural causes of fogging, for example, it is conceived
that fogging is caused because the surfaces of the photocon-
ductors 1 are not charged at a predetermined potential owing
to deterioration of the members of the chargers 2 over time
and toner is attached to portions other than the latent images
formed on the photoconductors 1.
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Therefore, when fogging occurs in the image forming
apparatus 10, a larger amount of toner than the amount of
toner designated by the user to form the toner images corre-
sponding to the image data is consumed.

On the other hand, to suppress variation in image density,
the developing units 4 each preferably contain a predeter-
mined amount of toner so that the density of toner used for
development is close to a target toner density. For that pur-
pose, there is a need to supply an amount of toner correspond-
ing to the amount of toner consumed by image formation
from the toner supply units 7 to the developing units 4.

Since a toner image is formed according to pixel values of
pixels included in the image data, the amount of toner to be
used to form the toner image is calculated from the pixel
values of the pixels included in the image data. However, it is
difficult to calculate the amount of toner to be consumed by
fogging from the image data. Therefore, an image forming
section 9 where fogging occurs is specified and an amount of
toner corresponding to the amount of toner to be consumed by
fogging is supplied to the developing unit 4 in the specified
image forming section 9 in addition to the amount of toner to
be used to form a toner image. This allows a predetermined
amount of toner to be contained in the developing unit 4.

However, as described above, since the toner detection
sensor 14 does not have a function of discriminating among
the colors oftoner from the viewpoint of cost, even if the toner
detection sensor 14 detects the occurrence of fogging, it is
difficult to specify an image forming section 9 where fogging
occurs.

Therefore, a description will be given below of a process of
the image forming apparatus 10 for specifying an image
forming section 9 where fogging occurs, in the plural image
forming sections 9.

As illustrated in FIG. 2, the controller 40 of the image
forming apparatus 10 according to the exemplary embodi-
ment is implemented by, for example, a computer 40. In the
computer 40, a central processing unit (CPU) 401, a read only
memory (ROM) 402, a random access memory (RAM) 403,
anonvolatile memory 404, and an input/output interface (1/0)
405 are connected through a bus 406. To the /O 405, the
image forming sections 9, the toner detection sensor 14, a
communication interface 17, a transport motor 18, a photo-
conductor driving motor 22, developing-roller driving motors
24, a charging power supply 26, and developing power sup-
plies 28 are connected.

The transport motor 18 is a driving motor that drives the
transport rollers 12A and 12B to transport the intermediate
transfer belt 6.

The photoconductor driving motor 22 is a driving motor
that drives the photoconductors 1 corresponding to the Y, M,
C, and K colors. The developing-roller driving motors 24
refer to a generic term for a developing-roller driving motor
24YMC that commonly drives the developing rollers 34Y,
34M, and 34C and a developing-roller driving motor 24K that
drives the developing roller 34K.

The charging power supply 26 applies a charging bias to
the chargers 2 corresponding to the Y, M, C, and K colors. The
developing power supplies 28 refer to a generic term for a
developing power supply 28YMC that applies a developing
bias to the developing rollers 34Y, 34M, and 34C and a
driving power supply 28K that applies a developing bias to
the developing roller 34K.

The communication interface 17 exchanges data with an
unillustrated terminal apparatus through an unillustrated
communication line.

For example, programs to be executed by the computer 40
are written in the ROM 402 beforehand, and the CPU 401
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reads out the programs from the ROM 402 and executes the
programs. The programs to be executed by the CPU 401 may
be offered by a recording medium such as a CD-ROM, or may
be downloaded from the unillustrated terminal apparatus via
the communication interface 17.

FIG. 3 is a flowchart showing the flow of an operation of a
program executed by the CPU 401 in the computer 40 to
specify an image forming section 9 where fogging occurs.
The program shown in FIG. 3 is executed at a time when an
image designated by the user (user image) is not formed, for
example, during initialization performed after start-up of the
image forming apparatus 10 or during a period from when a
user image is formed to when the next user image is formed.

First, in Step S10, the transport motor 18 and the photo-
conductor driving motor 22 are driven to transport the inter-
mediate transfer belt 6 at a predetermined transport speed
S_blt, and the charging power supply 26 is turned on to apply
a charging bias therefrom to the photoconductors 1. At this
time, laser beams 11 are not output from the laser output units
3. The rotation speed of the photoconductors 1 is equal to the
transport speed S_blt.

In Step S20, the developing power supply 28YMC and the
developing power supply 28K are turned on to apply a devel-
oping bias from the developing power supply 28YMC to the
developing rollers 34Y, 34M, and 34C and to apply a devel-
oping bias from the developing power supply 28K to the
developing roller 34K. Thus, toner born on the developing
rollers 34 is charged.

In Step S30, the developing-roller driving motor 24 YMC
and the developing-roller driving motor 24K are driven at as
equal a timing as possible to attach the toner born on the
developing rollers 34 to the photoconductors 1.

In this case, since the output from the laser output units 3 is
stopped by the operation of Step S10, latent images are not
formed on the photoconductors 1. Therefore, since the image
forming sections 9 form so-called blank images that do not
include any toner image, if fogging does not occur in any of
the image forming sections 9, toner is not attached to the
intermediate transfer belt 6.

Conversely, when toner is attached to the intermediate
transfer belt 6 by the operation of Step S30, fogging occurs in
the image forming sections 9.

Therefore, the driving time of the developing-roller driving
motor 24YMC and the developing-roller driving motor 24K
is limited to less than I._eng/S_blt so that toners attached to
the intermediate transfer belt 6 by fogging occurring in the
image forming sections 9 are separately attached to the inter-
mediate transfer belt 6 and do not overlap with one another.

Here, the time [._eng/S_blt calculated from the adjacent
transfer distance [._eng and the transport speed S_blt of the
intermediate transfer belt 6 refers to the time needed to trans-
port toner, which is transferred on the intermediate transfer
belt 6 at the transfer position, that is, in the gap between the
photoconductor 1 and the first transfer unit 5 in one of the
adjacent image forming sections 9, to the transfer position in
the other image forming section 9. Hereinafter, “time [._eng/
S_blt” is designated as time “T,”. Therefore, when the driv-
ing time of the developing-roller driving motor 24YMC and
the developing-roller driving motor 24K is limited to less than
T,, toners attached to the intermediate transfer belt 6 by
fogging in the image forming sections 9 are separately
attached to the intermediate transfer belt 6.

In Step S40, the amount of toner attached to the transported
intermediate transfer belt 6 is detected by the toner detection
sensor 14.

Since the driving time of the developing-roller driving
motor 24YMC and the developing-roller driving motor 24K

40

45

50

65

8

is limited to less than T, in the operation of Step S30, toner
attached to the intermediate transfer belt 6 by fogging is
transported to the toner detection position from the image
forming section 9 having the shorter toner transport path
length.

Specifically, in the exemplary embodiment of FIG. 1, toner
attached by fogging in the image forming section 9K (fogging
toner K), toner attached by fogging in the image forming
section 9C (fogging toner C), toner attached by fogging in the
image forming section 9M (fogging toner M), and toner
attached by fogging in the image forming section 9Y (fogging
toner Y) are transported in this order to the toner detection
position of the toner detection sensor 14.

The toner transport path length refers to the length of the
toner transport path from the toner attachment position to the
photoconductor 1 by the developing roller 34 to the toner
detection position of the toner detection sensor 14 on the
intermediate transfer belt 6.

When a time T, represents the time from when the devel-
oping-roller driving motor 24K is driven and the developing
roller 34K is rotated to attach toner to the photoconductor 1K
in the operation of Step S30 to when fogging toner K is
transported to the toner detection position of the toner detec-
tion sensor 14, a time T, when the fogging toner K is detected
by the toner detection sensor 14 is within a range such that
To=Tp<(Ty+T),). Here, the time T, is a value obtained by
dividing the toner transport path length in the image forming
section 9K by the transport speed S_blt.

Since the developing-roller driving motor 24YMC is
driven at as equal a timing as possible to that of the develop-
ing-roller driving motor 24K, a time T, when the fogging
toner C is detected by the toner detection sensor 14 is such
that (To+T,)=T <(T,+2T,), a time T,, when the fogging
toner M is detected by the toner detection sensor 14 is such
that (T+2T,)<T,,<(Ty+3T),), and atime T, when the fogging
tonerY is detected by the toner detection sensor 14 is such that
(To+3T =T <(Ty+4T)).

Therefore, for example, a timer incorporated in the CPU
401 is started at the time when the developing-roller driving
motor 24YMC and the developing-roller driving motor 24K
start to be driven. When toner is detected by the toner detec-
tion sensor 14 at a time T such that T <T<(Ty+T)), it is
specified that fogging occurs in the image forming section
9K. When toner is detected by the toner detection sensor 14 at
a time T such that (T,+T,)<T<(T,+2T)), it is specified that
fogging occurs in the image forming section 9C. When toner
is detected by the toner detection sensor 14 at a time T such
that (Ty+2T,)=T<(Ty+3T)), it is specified that fogging occurs
in the image forming section 9M. When toner is detected at a
time T such that (T +3T)<T<(T,+4T)), it is specified that
fogging occurs in the image forming section 9Y.

At this time, the toner detection sensor 14 outputs an output
value corresponding to the amount of toner attached to the
intermediate transfer belt 6 (fogging amount) that is esti-
mated from, for example, the detected toner density.

FIG. 4 is a graph showing an example of output of the toner
detection sensor 14 with respect to the fogging amount. As
shown in FIG. 4, the toner detection sensor 14 outputs an
output value that decreases as the detected fogging amount
increases. The output value output from the toner detection
sensor 14 may be any value such as a voltage value, a current
value, or a resistance value. While the toner detection sensor
14 outputs an output value that decreases as the detected
fogging amount increases in the example of FIG. 4, a toner
detection sensor 14 for outputting an output value that
increases as the detected fogging amount increases may be
used.
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In Step S50, the amount of toner to be supplied to the
developing unit 4 in each of the image forming sections 9 is
calculated from the fogging amount of the image forming
section 9 that is acquired in the operation of Step S40.

In this case, a toner supply table that correlates the fogging
amount and the amount of toner to be supplied to the devel-
oping unit 4 is prestored in a predetermined area of the non-
volatile memory 404, and the amount of toner to be supplied
to the developing unit 4 may be calculated from the fogging
amount acquired in the operation of Step S40 with reference
to the toner supply table. Instead of the toner supply table, a
function for calculating the amount of toner to be supplied to
the developing unit 4 from the fogging amount may be pre-
stored in the nonvolatile memory 404, and the amount of
toner to be supplied to the developing unit 4 may be calculated
by using the function.

In Step S60, the toner supply unit 7 in each of the image
forming sections 9 is controlled so that the toner amount
calculated in the operation of Step S50 is supplied to the
developing unit 4 in the image forming section 9. At this time,
in addition to the toner amount corresponding to the fogging
amount, the toner supply unit 7 may be controlled so that an
amount of toner calculated from the user image beforehand to
beused to form a toner image corresponding to the user image
is supplied to the developing unit 4.

FIG. 5 is an example of a timing chart of the operations of
FIG. 3. The timing chart of FIG. 5 shows a case in which
fogging occurs in the image forming section 9K and the
image forming section 9M, and the horizontal axis of the
timing chart indicates the time.

The timing chart of FIG. 5 includes a waveform Drv10 that
represents the on/off state of the photoconductor driving
motor 22, a waveform Drv1 that represents the on/off state of
the developing-roller driving motor 24YMC, a waveform
Drv2 that represents the on/off state of the developing-roller
driving motor 24K, a waveform Vc that represents the on/off
state of the charging power supply 26, a waveform Vdbl1 that
represents the on/off state of the developing power supply
28YMC, a waveform Vdb2 that represents the on/off state of
the developing power supply 28K, a waveform [L.D1 that
represents the on/off state of the laser output unit 3Y, a wave-
form L.D2 that represents the on/off state of the laser output
unit 3M, a waveform LD3 that represents the on/off state of
the laser output unit 3C, a waveform [L.D4 that represents the
on/off state of the laser output unit 3K, and an output wave-
form of the toner detection sensor 14. A state in which the
waveform overlaps with a line “H” shows an on state, and a
state in which the waveform overlaps with a line “L.” shows an
off state.

The photoconductor driving motor 22 and the charging
power supply 26 are switched from an off state to an on state
in the operation of Step S10, and the developing power sup-
plies 28 are switched from an off state to an on state in the
operation of Step S20. In the operation of Step S30, the
developing-roller driving motors 24 are in an on state only
during a period less than the time T),.

The output value from the toner detection sensor 14
decreases as the detected fogging amount increases. There-
fore, the output from the toner detection sensor 14 in FIG. 5§
shows that fogging occurs in the image forming section 9K
and the image forming section 9M, but fogging does not occur
in the image forming section 9C and the image forming
section 9Y. Further, the output from the toner detection sensor
14 at a time T,, is smaller than the output from the toner
detection sensor 14 at a time T, and this shows that the
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amount of fogging toner M in the image forming section 9M
is larger than the amount of fogging toner K in the image
forming section 9K.

In this way, according to the exemplary embodiment, ton-
ers attached to the intermediate transfer belt 6 by fogging in
the image forming sections 9 do not overlap and are sepa-
rately attached to the intermediate transfer belt 6 in the image
forming sections 9 by limiting the time in which the photo-
conductors 1 are subjected to development with the develop-
ing rollers 34 to be less than T, that is, less than [._eng/S_blt.
Therefore, even when the image forming apparatus 10
includes the image forming sections 9 corresponding to plural
toner colors, the image forming section 9 where fogging
occurs is specified by the single toner detection sensor 14.

Further, an amount of toner corresponding to the fogging
amount is supplied to the developing unit 4 in the image
forming section 9 where fogging occurs, by using the toner
detection sensor 14 whose output changes according to the
fogging amount.

The foregoing description of the exemplary embodiment of
the present invention has been provided for the purposes of
illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise forms disclosed.

While the operations shown in FIG. 3 are implemented by
software configuration in the above-described exemplary
embodiment, the present invention is not limited thereto. For
example, the operations may be implemented by hardware
configuration. In this case, speed-up of processing is expected
compared with the above-described exemplary embodiment.

While the adjacent transfer distance between the adjacent
image forming sections 9 is [_eng as an example in the
above-described exemplary embodiment, it may vary among
the image forming sections 9.

In this case, when the time in which the photoconductor 1
is subjected to development with the developing roller 34 in
each of the image forming sections 9 is set to be less than a
time obtained by dividing the shortest one of the plural adja-
cent transfer distances by the transport speed S_blt of the
intermediate transfer belt 6, toners attached to the intermedi-
ate transfer belt 6 by fogging in the image forming sections 9
donotoverlap, and are separately attached to the intermediate
transfer belt 6. Therefore, even when the image forming appa-
ratus 10 includes the image forming sections 9 corresponding
to plural toner colors, the image forming section 9 where
fogging occurs is specified by the single toner detection sen-
sor 14.

What is claimed is:

1. An image forming apparatus comprising:

a plurality of image forming sections arranged in a trans-
port direction of a transfer body, the transport body
transported at a predetermined speed, and each of the
plurality of image forming sections including a devel-
oping section having a developer bearing member that
develops an electrostatic latent image formed on a pho-
toconductor and a developer supply unit that supplies
developer to the developer bearing member, and a trans-
fer unit that transfers the image on the photoconductor
developed by the developing section onto the transfer
body;

a controller that controls a driving time of the developer
bearing member included in each of the plurality of
image forming sections so that the developer is provided
on the developer bearing member included in each ofthe
plurality of image forming sections without forming the
electrostatic latent image on the photoconductor during
a period in which image formation is not performed in
each of the plurality of image forming sections and so
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that the developer attached to the transfer body by the
plurality of image forming sections does not overlap the
developer of the others of the plurality of image forming
sections;

a detector that detects the developer attached to the transfer
body by each of the plurality of image forming sections;
and

a specification unit that specifies which image forming
section attaches the developer to the transfer body, from
the plurality of image forming sections, on the basis of a
time from when the controller starts driving the devel-
oper bearing member to when the detector detects the
developer attached to the transfer body.

2. The image forming apparatus according to claim 1,
wherein the controller controls the driving time of the devel-
oper bearing member included in each of the plurality of
image forming sections so that a time in which the developer
is provided on the photoconductor by the developing bearing
member is less than a time needed for the developer attached
to the transfer body to move from one of adjacent transfer
positions to the other transfer position, each of the transfer
positions being a position where each of the plurality of image
forming sections attaches the developer to the transfer body.

3. The image forming apparatus according to claim 1,

wherein the detector detects an amount of the developer
attached to the transfer body,

5
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wherein the specification unit specifies a supply developer

amount to be supplied from the developer supply unit
included in each of the plurality of image forming sec-
tions on the basis of the amount of the developer
detected by the detector, and

wherein the controller controls the developer supply unit

4.

included in each of the plurality of image forming sec-
tions so that the supply developer amount specified by
the specification unit is supplied from the developer
supply unit in the corresponding image forming section.
The image forming apparatus according to claim 2,

wherein the detector detects an amount of the developer

attached to the transfer body,

wherein the specification unit specifies a supply developer

amount to be supplied from the developer supply unit
included in each of the plurality of image forming sec-
tions on the basis of the amount of the developer
detected by the detector, and

wherein the controller controls the developer supply unit

included in each of the plurality of image forming sec-
tions so that the supply developer amount specified by
the specification unit is supplied from the developer
supply unit in the corresponding image forming section.

#* #* #* #* #*



